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Stability Analysis of High Slope in Sedimentary Rock Areas

PENG Zhi jun"?, CHEN Zheng zhou'

(1. Departmentof Earth Sciences . Nanjing University, Nanjing 210093, Jiangsu. Chinas
2. Guangdong Province Hangsheng Engineering Co Ltd, Guangzhou 511422, Guangdong China)

Abstract Based on field geologic survey, the method of stereographic projection was adopted to analyze the po
tential failure mode of high rock slope in the sedimentary rock areas. According to the potential failure mode, the
methods of limit equilibrium were applied to analyze the stability of the slope. A scheme of cutting the quarry
slope with lower safety was putted forward. Meanw hils, FEM was also used to analyze and estimate the stability
of the slope. Itis considered that bedding plane is the worst structural plane affecting the stability of high rock
slope in the sedimentary rock areas. As a result, itis a key point to survey and study.

Key words; sedimentary rock; high slope; stability; joint; bedding plane; limit equilibrium method; finite ele
ment methodl FEM)
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Tab.1 Potential Breach Pattern List of Slope

2.5.2 ABRE B R RIR IR KB BK)

K Al b

5% ~10%, 30% ~40%, .
) . 8 m 7%, 9% 1:0.4 28 1:0.75 32
’ ’ 0.5 20m 528#’ 1:0.4 40 1:0.75 45
g/L, HCO: -Ca- Mg . 1
, 4% 6% 1:0.4 28 1:0.44 37
) . 70
, . , . 80,
100 m, , 3.2
5m, . . . 70 . ,
0.5¢/L, HCOs —Ca o 0~5mm, ,
) 14 ) [
() : . 27° ~ 18",
0. 09 ~0.05 M Pa, ,
3 357, 0 13 M Pa,
, s 0~1/10 ,
(n, , . 2.
8 m : 1 0. 75, 2
s 4 m, Tab.2 Calculating Parameter in Limit Equilibrium Analysis
1:0.4( ). MPa 1) )
20 m (KN - m-3)
1:0.75 4 ,
4m, 1:0.4( 8m ) 0.2 0.04 28 32 26.0
). 20m ) 0.07 0.09 40 45 26.0
80 m, 0.2 0.04 28 32 26.0

1:0.4. 0.02 0.12 28 48 26.0
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Tab. 3 Partial Calculating Result of Sphenoid Slip and Plane Slip
(%) /m? /kN
7% 2 183.0  38.7 0. 162 4E+ 01 8.2759 -0.2187E+03 D001 D004
3 146.0  29.9 0. 300 4E+ 02 3.383 1 - 0.1319E+04 D003 D005
4 153.0  30.0 0.163 7E+ 02 5.0152 -0.106 6GE+04 D004 D005
8m 97 1 130.0  34.8 0.951 4E+ 02 2.498 4 -0.3529E+04 D002 D003
2 58.0 46. 4 0.282 7E+ 01 18.6323 -0.9925E+03 D001 D007
3 59.0 48.5 0.267 1E+ 01 16. 756 6 -0.8714E+03 D00l D008
4 65.0 54.1 0.152 7E+ 01 18.954 0 -0.6094E+03 D001 D009
80 m 4% 2 172.0  44.9 0. 308 8E+ 05 1.0254 -0.5817E+06 D001 D003
5 170.0  53.3 0.193 8E+ 05 1.1673 - 0.4714E+06 D002 D004
) / m3 /kN /kN
8 m 7% D005 30.0 0. 100 4E+ 02 0.280 2E+ 03 0. 130 6E+ 03 2.146 4
9% D005 35.2 0. 804 3E+ 01 0.229 6E+ 03 0.120 5E+ 03 1.905 1
20 m 8 D009 60.0 0.216 5E+ 01 0. 427 8E+ 03 0. 487 4E+ 02 8.776 3
11# D001 60. 0 0. 134 9E+ 01 0. 418 9E+ 03 0. 303 7E+ 02 13.7915
80 m 4% D005 65.2 0. 185 6E+ 03 0. 479 OE+ 04 0. 438 OE+ 04 1.093 6
, D0Ox  DOOy(x, y=1,2 --) ; , D00z(z= 1,2, )
1. 32, 1. 15. . Ll ;
s . ,
3.2.2 RBHEHNEHITH 5), Kv 0091
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Bishop
48,
4,
3.3

Fellenius

9

, 120 kPa,
0.091.
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Tab.4 Calculating Result of
Circular Arc Slip of Quarry Slope

K
Ky
Fellenius Bishop
0 1. 144 1.236
0. 091 1. 001 1.073
0 1.370 1.451
0. 091 1.274 1.362
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